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Patent Abstract] 



The present invention provides a manufacturing method of trench-type 
capacitor with sacrificial silicon nitride sidewall which includes the 
following steps: first, forming a deep trench in the semiconductor 
substrate; and, forming a TEOS silicon oxide layer in the trench and 
back etching to a suitable depth; remaining part of the TEOS silicon 
oxide layer in the trench and exposing the trench sidewall; conducting 
thermal oxidation process for forming an annular silicon oxide on the 
trench sidewall; then, forming a silicon nitride sidewall on the annular 
silicon oxide; using wet etching to remove the residual TEOS silicon 
oxide layer; using the silicon nitride sidewall as the barrier for etching 
the trench area for forming bottle trench shape to increase the surface 
area of the trench; next, forming a doped area in the trench and 
removing the silicon nitride sidewall; forming a dielectric film in the 
doped area, the annular silicon oxide and the substrate surface; then, 
depositing the first conductive layer on the dielectric film and filling into 
the trench; etching part of the first conductive layer and the dielectric 
film to expose part of the annular silicon oxide; using wet etching to 
remove the exposed annular silicon oxide; then, forming the second 
conductive layer on the first conductive layer and in the trench; and, 
back etching to the depth lower than the upper surface of the 
substrate. 
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